Mitochondrially targeted Bcl-2 and Bcl-X(L) chimeras elicit different apoptotic responses.
The Bcl-2 family of proteins interacts at the mitochondria to regulate apoptosis. However, the anti-apoptotic Bcl-2 and Bcl-X(L) are not completely localized to the mitochondria. In an attempt to generate Bcl-2 and Bcl-X(L) chimeras that are constitutively localized to the mitochondria, we substituted their C-terminal transmembrane tail or both the C-terminal transmembrane tail and the adjacent loop with the equivalent regions from Bak or Bax mutant (BaxS184V) as these regions determine the mitochondrial localization of Bak and Bax. The effects of these substitutions on subcellular localization and their activities were assessed following expression in HeLa and CHO K1 cells. The substitution of the C-terminal tail or the C-terminal tail and the adjacent loop of Bcl-2 with the equivalent regions from Bak or the Bax mutant resulted in its association with the mitochondria. This change in subcellular localization of Bcl-2 chimeras triggered cells to undergo apoptotic-like cell death. The localization of this Bcl-2 chimera to the mitochondria may be associated with the disruption of mitochondrial membrane potential. Unlike Bcl-2, the loop structure adjacent to the C-terminal tail in Bcl-X(L) is crucial for its localization. To localize the Bcl-X(L) chimeras to the mitochondria, the loop structure next to the C-terminal tail in Bcl-X(L) protein must remain intact and cannot be substituted by the loop from Bax or Bak. The chimeric Bcl-X(L) with both its C-terminal tail and the loop structure replaced by the equivalent regions of Bak or Bax mutant localized throughout the entire cytosol. The Bcl-X(L) chimeras that are targeted to the mitochondria and the wild type Bcl-X(L) provided same protection against cell death under several death inducing conditions.